INTRODUCTION
The area of digital image processing belongs to processing of digital images by using digital computer [1] . Digital images are form of visual information captured or transmitted using camera or other imaging system. The received image might be corrupted due to the presence of noise. It becomes necessary to bring out the original image before applying to different applications [5] . Various kinds of noises exist in an image and a variety of noise reduction techniques are available to perform de-noising. Selection of the de-noising algorithm depends on the application. Gaussian noise, speckle noise, salt & pepper noise, shot noise are types of noises that are present in an image. The principle approach of image de-noising is filtering. Available filters to de-noise an image are median filter, Gaussian filter, average filter, wiener filter and many more. The resulting image from this approach is either blurred or over smoothed due to losses. To overcome the drawback of filtering approach, a mathematical function is developed known as wavelet transform. It decomposes an image into its frequency components and subsequently reconstructs with high precision [3] . The results from this method are more effective than former.
II. MEDIANFILTER
The median filter is a non-linear digital filtering technique. It proves to be best in removing salt and pepper noise and impulse noise. Median filter erases black dots called the pepper and fills in white holes in the image, called salt. It better works than mean filter by preserving sharp edges. It simply replaces each pixel value by the median of the intensity level in the neighborhood of that pixel [1] .
III. WIENER FILTER
Wiener filters are a class of optimum linear filters. It provides linear estimation of a desired signal sequence from another related sequence [10] . The wiener filter provides a solution of signal estimation problem for stationary signals. It also provides successful results in removing noise from photographic image. The design of the filter is distinct. It is based on statistical approach. The filter is optimal in the sense of MMSE.
IV. GAUSSIAN FILTER
Gaussian filters are a class of linear smoothing filters. The weights are chosen according to the shape of Gaussian function. The Gaussian smoothing filter is a very good filter to remove noise drawn from a normal distribution. The Gaussian filter is non-causal i.e. the filter window is symmetric about the origin in time domain. Because of this property Gaussian filters are physically unrealizable.
V. AVERAGE FILTER
Average filter or mean filter is simple, instinctive and easy to understand. It performs smoothing of images i.e. reducing the amount of intensity variation between one pixel and the next. Each pixel value in an image is replaced with the average value of its neighbors, including that pixel. This has the effect of eliminating pixel values which are not representative of their surroundings.
VI. IMAGE NOISE
Noise in an image is the result of errors in the image acquisition process that result in pixel values that do not reflect the true intensities of real picture. The presence of noise gives an image a grainy, rough, mottled or snowy appearance. The magnitude of image noise can vary from almost gradual specks on a digital photograph to opticalandradioastronomicalimages that are completely noise. Various types of noises present in an image are as follows:
 Gaussian noise  Salt and pepper noise  Speckle noise
A. Gaussian Noise
Gaussian noise is a statistical noise. It is evenly distributed over the signal [5] . It is a major part of "read noise" of an image sensor i.e. of the constant noise level in dark areas of the image [4] [10] . The probability density function (PDF) of Gaussian noise is equal to that of the normal distribution, also known as Gaussian distribution. It is usually used as additive white noise to give additive white Gaussian noise (AWGN).
B. Salt and Pepper Noise
Fat-tail distributed or impulsive noise is sometimes called salt and pepper noise or spike noise. An image containing salt and pepper noise will have dark pixels (black dots or pepper) in bright region and bright pixels (white dots or salt) in dark region [4] [10] . An effective method to remove this type of noise involves the use of median filter, morphological filter or a contra harmonic median filter.
C. Speckle Noise
Speckle noise is a granular noise that inherently exists in and degrades the quality of the active radar and synthetic aperture radar (SAR) images. Speckle is a random, deterministic, interference pattern in an image formed with coherent radiation of a medium containing many sub-resolution scatterers. Speckle noise is eliminated using adaptive and non-adaptive filters.
VII. WAVELET TRANSFORM
Wavelet analysis is a new development in the area of applied mathematics. Wavelets are mathematical functions that allow complex information to be decomposed into different frequency components, and then study each component with a resolution matched to its scale. It is a complement to the classical Fourier transform. Fourier analysis is ideal for studying stationary data but it does not work well for studying data with transient events. Wavelet transforms are particularly useful for aperiodic, noisy, non-continuous, and transient type of signals [2] . They have special ability to examine signals simultaneously in both time and frequency. Wavelet means small waves [3] . The wavelets can be built by taking adifferent shape, called a mother wavelet, and dilating, compressing or shifting it in time. They are classified as continuous wavelet transforms (CWTs) and discrete wavelet transforms (DWTs). Wavelets with their generality and strong results have quickly become useful to a number of disciplines. Current application of wavelet includes climate analysis, heartmonitoring, seismic signal de-noising, compression, crack surface characterization and so on [6] .
VIII. PARAMETRIC DESCRIPTION
The performance parameters are most important criteria to justify results through evaluation. The parameters considered here are peak signal to noise ratio (PSNR) and mean square error (MSE). The objective quality of the reconstructed image is measured by:
Where R is maximum value of the pixel present in an image and MSE is mean square error between the original and de-noised image with size * [9] . Mean square error is defined as:
Where, ( , ) is original image and , is de-noised image. Root mean square error is defined as: = i.e. root mean square error is square root value of mean square error.
IX. SIMULATION RESULTS
A gray scale image (Lena) is taken as reference image. Three types of noise i.e. Gaussian noise, salt and pepper noise and speckle noise are added to the image. De-noising is performed using four filters i.e. Median filter, Wiener filter, Gaussian filter, Average filter and with Wavelet Transform. Results are shown through comparison among them. Comparison is being made on the basis of some evaluated parameters. The parameters are peak signal to noise ratio (PSNR) and root mean square error (RMSE). 
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X. RESULTS
X. CONCLUSION
In this paper, filtering method and wavelet transform method is used and evaluated in order to recover an image with noise contaminated effectively. Three types of noise i.e. Gaussian noise, Speckle noise, Salt and pepper noise is added to original image. Wavelet Transform performs better in removing Gaussian noise and Speckle noise than other filters because of its unique signal analysis technique. Median filter performs better with salt and pepper noise.This paper displays the fact that Wavelet Transform can work effectively for any kind of noise by choosing appropriate threshold.In this paper PSNR and RMSE has been used as de-noising parameter. Results have been simulated on MATLAB 2010. 
